Previous X-ray studies of have focused on the closed state of the potassium channel. Now the structure of a calcium-activated bacterial potassium channel has revealed the nature of the channel's open state. This provides a first view at high resolution of ion channel gating.
Interestingly, recent simulation studies aimed at modelling gating of KcsA channels [7] revealed a hinge in the vicinity of G99. Of course, this explains how the channel opens, but not what drives the opening or how this is coupled to the conformational changes in M2. In KcsA, this movement is driven by lowering the intracellular pH (but the identity of the pH sensor remains elusive). In voltage-gated K + channels, a voltage-induced shift in the positively charged S4 helix is somehow transmitted to the S6 helix (the equivalent of M2). In these channels, the story is complicated by the presence of an additional possible hinge (a Pro-Val-Pro motif) in the S6 helix which is associated with channel gating [8, 9] . In MthK, the X-ray structure has been used to suggest that the RCK domains 'pull' on M2 when Ca 2+ ions bind. Unfortunately, the linker polypeptide between the carboxyl terminus of M2 and the amino terminus of RCK is not visible in the crystal structure, and so is presumed to be disordered, which is perhaps unexpected if this region propagates the pulling force of the Ca 2+ -loaded RCK domains.
There remain a number of outstanding questions. The model of the open state of KcsA based on MthK has a rather larger intracellular pore radius than that suggested earlier from spectroscopic studies [10] . It will be important to determine whether this reflects the resolution limit of the spectroscopic method used -site-directed spin labelling -or whether the open state of KcsA indeed has a smaller intracellular pore radius than that of MthK. A combination of electrophysiology and theory may prove useful here -a recent simulation study [6] suggests that the conductance of a K + channel increases steadily as the intracellular pore radius is increased. Thus, a careful analysis of open-state pore models alongside conductance values may enable us to explore unity versus diversity in the open states of K + channels.
Finally, we may ask whether any general rules are starting to emerge about gating mechanisms of ion channels? Certainly, the presence of a hydrophobic barrier which prevents ion permeation and which is removed by widening of the constriction on channel opening seems to be a popular mechanism, being seen for example seen in K + channels, bacterial mechanosensitive channels [11] and the nicotinic acetylcholine receptor [12] . The physical basis of this mechanism has been confirmed by recent theoretical studies of a simple model gate [13] . Other gating mechanisms are possible, however, including one in which rearrangement of charged sidechains opens/closes a gate. Such a mechanism has been suggested for chloride channels [14] , for example, and also for the bacterial outer membrane protein OmpA [15] . Further structural and computational studies are needed before we have a proper understanding of the complexities of channel gating. 
